The silver ants of the Sahara desert, Cataglyphis bombycina, inhabit a unique ecological niche where their diet consists mainly of the bodies of insects and other arthropods that cannot survive in the heat as well as they can. Recently, Norman Nan Shi, Cheng-Chia Tsai, Fernando Camino, Gary Bernard, Nanfang Yu, and Rüdiger Wehner showed that the secret to the ants' survival is the shape of the hairs that cover much (but not all!) of their bodies.
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In addition to thermodynamic measurements, full-wave simulations, and heat-transfer modeling, Shi et al. used scanning electron microscopy to examine the hairs that cover only the top and the sides of the ant's body. They found a dense array of parallel hairs that were triangular in cross section. Interestingly, the two surfaces facing outwards were corrugated, whereas the surface facing the ant's body was flat. The array of hairs was structured so that they reflected visible and near-infrared radiation through phenomena known as Mie scattering and total internal reflection. The hair-covered region reflected 67% of the incoming solar radiation rather than only 41%, as was the case after the hair was removed from the cuticle. There were variations in the hairs' cross-sectional areas, but it was determined that resonance peaks from individual hairs were averaged out so that the hair cover effectively acts as a coating with enhanced broadband reflection in the solar radiation spectrum.
Shi et al. compared reflective properties of triangular and circular hairs of the same cross-sectional area. Even though the reflectance was similar when the incoming solar radiation was normal to the hair-coated surface, triangular hairs produced an extra enhancement of reflectivity at oblique angles of incidence. This is because Mie scattering of similar strength occurs in both circular and triangular hairs; in the latter the total internal reflection from the bottom flat surfaces of individual hairs substantially enhances reflectivity.
An equally important function of the hair array in the thermoregulation of the ants is that it enhances emission of heat radiation from the ant's body. Shi et al. showed this in a series of thermodynamic experiments where the efficiencies in dissipating heat as thermal radiation are compared between ants with intact hair covers and with bald surfaces. Furthermore, the hairless bottom surface of the ant was shown to reduce the radiative energy transfer between the hot sand and the cooler ant body so that the animals can reduce the absorption of blackbody radiation from desert floor. This occurs in the mid-infrared range.
The most exciting aspect of these studies is the demonstration that properties of a structured surface, specifically the shape and surface characteristics of hair-like projections, can provide effective passive cooling of objects. This biological solution for a thermoregulatory problem could lead to the development of biomimetic coatings that would be very beneficial! (2015) Software
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